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HIEU QUA DIET AU TRUNG MUOl CUA CHE PHAM 
BACILLUS TtiURINGIENSIS SUBSP. ISRAELENSIS 

SAN XUAT TAI VIET NAM 

NGO DiNH BiNH, N G U Y E N D I N H T U A N , TRINH TH! THU H A 

I . M O D A U 

Muoi la loai c6n trting truyen nhieu benh rat nguy hiem. Cac benh s6t ret, s6t xuat huyet, 
viem nao Nhat Ban, stii chan voi, giun chi, s6t vang da... do muoi truyen thuc su da va dang de 
dpa sinh mang ciia hang trieu ngudi. Hien nay co 2,37 ti ngudi tren the gidi s6ng trong vting s6t 
ret. Hang nam co khoang 500 trieu ngudi mac benh s6t ret, lam chet hang trieu ngudi, hang trieu 
ngudi bj benh s6t xuat huyet va cac benh khac [19, 20]. 

Viet Nam co khi hau thich hpp cho nhieu loai mu6i truyen benh sinh trudng va phat trien. 
Mu6i Anopheles truyen benh s6t ret, muoi van {Aedes aegypti) truyen benh sot xuat huyet, s6t 
Dangue, mu6i Culex quinquefasciatus truyen benh viem nao Nhat Ban. Chting co the sinh san 
gan nhu quanh nam, nhat la cac thang dau he va he thu. Viet Nam co khoang 45 trieu ngudi s6ng 
trong vting co luu hanh sot ret vdi 3/4 dien tich ca nudc. Cac vting luu hanh benh bao g6in vimg 
rimg nui phia Bac, ven dpc Trudng San, cao nguyen mien Trung, khu vuc D6ng Nam, Tay Nam 
va mien duyen hai. Trong nam 2006, ca nudc co 74,3 nghin trudng hpp mac benh s6t ret lam 31 
ngudi ttr vong [17]. Trong 6 thang dau nam 2007, ca nudc co 24,6 nghin tru'dng hpp mac benh 
sot ret; 19,1 nghin trudng hpp mac benh s6t xuat huyet, tang 25%; 246 trudng hpp mac benh 
viem nao Nhat Ban [16]. Viec phong chong, thanh toan dirt diem cac benh do muoi truyen la 
mpt trong nhflng thach thuc va nhiem vu quan trpng ctia nudc ta hien nay. Tuy vay, thuc te cho 
thay benh sdt ret, s6t xuat huyet, viem nao Nhat Ban khong nhirng kh6ng bj dap tat ma con co 
nguy ca lan ra dien rpng. 

De diet mu6i, mpt bien phap ph6 bien la diing thu6c diet mu6i hoa hpc, tuy nhien tinh 
khang lai thu6c hoa hpc ctia inu6i ngay cang tang. Hon nu'a viec sti' dung thuoc hoa hpc gay dpc 
hai cho ngudi, dpng vat va lam 6 nhiem moi trudng, kb6ng diet trti' dugc tan g6c mam benh. Do 
vay mpt bien phap an toan va hieu qua nhat ma the gidi da dting ban hai thap ki nay de phong va 
ch6ng cac benh do mu6i truyen la str dung che pham vi sinh vat diet au trting mu6i (bp gay) ttr vi 
khuan co ten Bacillus thuringiensis subsp. israelensis (Bti) va Bacillus sphaericus (Bs) [7]. 

Sau Chien tranh The gidi thu II, viec su' dung rpng rai thu6c hoa hpc da dem lai nhieu hieu 
qua to ldn. Tuy nhien, cting vdi su pho bien ciia thu6c boa hpc, su xuat hien tinh khang thu6c d 
mu6i ngay cang gia tang [5, 10, 13, 20]. Thu6c DDT su dung de chong mu6i dugc 8 nam thi bat 
dau xuat hien tinh khang thu6c [12]. Mat khac, do lo ngai cac van de ve m6i truong sinh thai va 
strc khoe c6ng d6ng, nhieu nudc da cam str dung thu6c hoa hpc dpc hai. Do do, hien nay t6 chtrc 
Y te The gidi WHO khuyen khich nghien ctru phat trien cac loai thu6c sinh hpc diet c6n trting. 
Thu6c diet mu6i ttr vi khuan Bt co hieu qua cao, than thien m6i trudng va viec xuat hien tinh 
khang thu6c kho khan ban. Bti da dugc str dung rpng rai tren the gidi ban 20 nam nay nhung 
van chua co mdt bao cao nao ve su xuit hien tinh khang Bti [6, 19]. Hien nay, Bti dang dugc 
trng dung rpng rai tren the gidi vdi cac dang chl phim thuong mai VectoBac va Teknar. Che 
pham thuang mai VectoLex sir dung vi khuan Bs ciing dugc str dung de kiem soat mu6i va cac 
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loai djch benh do muli truyin nhu sot ret, sdt xuit huylt [2, 8, 9, 11, 14, 15, 18]. Mdi nam cd 
hang tram tin chl phim Bti da dugc str dung rpng rai. Trung binh, khoang 300.000 lit che pham 
dugc sir dung dl diet muli d Tay Phi mii nam [3].Tuy nhien gia cac loai thudc nay con tuong' 
dii cao so vdi dilu kien kinh te cua nudc ta. Vi vay viec chti ddng san xuat che pham sinh hpc 
diet muli dl kilm soat s6 lugng mudi va thay tbi thudc boa bgc ddc bai, bao ve indi trudng sinh 
thai la rit cin thilt va cip bach. Trong nghien ctru nay, chung tdi trinh bay ket qua sang lpc 
chung vi khuin co boat tinb diet muli cao va hieu qua diet iu trting mu6i trong dieu kien phong 
tbi nghiem va ung dung tren thuc dja cua mpt sl cong thtrc che pham san xuat tai Viet Nam. 

2. VAT LIEU VA PHLTONG PHAP 

2.1. Vat lieu 

Chiing vi khuin Bacillus thuringiensis: Cac chting vi khuin B. thuringiensis phan lap tai 
Viet Nam, cac chung dudi loai Bti do phdng Di truyin Vi sinh vat, Vien Cdng nghe sinh hpc 
cung cap. 

Cac chting bp gay {Anopheles minimus, Aedes aegypd, Culex quinquefasciatus, Culex 
pipiens) tuli 3 - tuli 4 dugc nhan nu6i trong phdng tbi nghiem, do Vien S6t ret Ky sinh trting va 
Cdn trting Trung uang cung cap. 

Cac nguyen lieu nhu: loi ngo, ba mia, bong ngo, phi lieu go ban cdng nghiep, cac chat phu 
gia dugc str dung de tao banh che pham. 

2.2. Phuong phap nghien cuu 

2.2.1. Tuyen chon nhdng chiing Bt cd hogt luc diet bo gdy 

Chuin bj cac cic nho, sau 4 - 5 cm, str dung ludi vgt de cho 10 au trting mudi vao moi coc 
roi do dich pha loang cac chting Bt phan lap d cac ndng do 10* va IO"* bt/ml vao ttmg coc den 
100 ml. Ba cle cho m6i nong dp. Cac coc dii chiing am (DC-) chi cd nude cat vd trting, cac coc 
dii chiing duong (DC-i-) cd chting Bti chuan. Kiem tra au trting chet sau 6, 12, 24, 36, 48, 60 va 
72 gid thtr nghiem. Kit qua dugc tinh toan va dieu chinh theo cdng thtrc ctia Abbott [I]. 

2.2.2. Ddnh gid hieu qud diet bo gdy cua cdc dgng ehe phdm 

Trong nghien ctm nay, 7 cong thiic che pham Bti dugc dua ra thtr nghiem dudi dieu kien 
phong thi nghiem, do la: CTI, CT5I, CT52, CTel, CT62, CT7, CT8. Chl phim dugc trinh bay 
dudi dang banh trdn cd dudng kinh 3 cm, day 2 - 5 mm. 

Cac c6ng thtrc che pham cd thanh phan nguyen lieu chinh dugc trinh bay d bang 1. 

Bdng I. Nguyen lieu chinh cua cae cdng thiic che pham 

C6ng thtrc 

CT, 

CT5I 

CT52 

Thanh phan 

Ldi ngd 

Ba mia, tinh bdt 

Bdng ngd, tinb bpt 

Cdng thiic 

CTfil 

CT62 

CT7 

CTg 

Thanh phan 

Ba mia, Polyvinylalcobol 

Bdng ngd, Polyvinylalcobol 

Gd ban cat binh trdn 

Phe lieu gd ban cong nghiep 
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M6i banh chl phim dugc tha vao 1 x6 nhua dung ticb 20 lit. M6i c6ng thtrc dugc lam tren 
3 x6, tuong trng vdi mdi cong thtrc deu co cac x6 doi chiing. Ti le bg gay chet dugc xac djnh sau 
6, 12, 24 gid. Nhtrng con chit dugc vdt ra khoi x6, nhirng con thanh nhpng ciing dugc lay ra 
quan sat va ghi chep lai. 

2.2.3. Ddnh gid khd ndng keo ddi hieu qud diet bo gay cita che phdm 

De xac djnh kha nang duy tri boat tinh ctia che pham, cii sau 24 gid thay hoan toan nudc 
trong x6, tha ldp bg gay mdi vao va 24 gid sau thi quan sat, ghi chep ti le bp gay chet (hinh 1): 

Hinh I. Danh gia hieu qua diet muoi keo dai trong phong thi nghiem 

D I xac djnh dp phan giai cua che pham, cac banh che pham dugc dat vap trong cac coc 
chtra 150 ml nudc v6 trting. Sau m6i 24 gid str dung bu6ng dem h6ng cau de xac djnh lupng te 
bao dugc giai phdng ra ttr banh che pham va thay nudc mdi, lam nhu vay cho den kbi mat dp te 
bao bat dau giam. 

2.2.4. Thi nghiem tren thuc dia ngodi tie nhien 

Dii vdi tbi nghiem ngoai tu nhien, che phim dugc tha true tiep tren mat ao. Rai deu 6-10 
banh cho 1 m̂  mat nudc hoac cho 200 - 500 lit nudc, tap trung d nhtrng nai cong ranh, ria bd ao 
CO nhilu bg gay, tranh nhtrng nai cd dong nudc chay manh, rai thu6c yao Itic sang sdm hoac 
chilu mat, tranh anh sang mat trdi chilu true tilp. Mat dp bp gay dugc dem va tinh toan theo qui 
trinh ctia Vien Sot ret Ki sinh trting va Con trting Trung uong va ghi lai sau 24 gid, 48 gid, 72 
gid. 

3. KET QUA VA THAO LUAN 

3.1. Chon loc nhu-ng chiing Bti co hoat luc diet bo gay cao 

Ttr ban 1000 chung Bt ciia phong Di truyin Vi sinh vat, Vien C6ng nghe sinh hpc, chpn lpc 
dugc 51 chting Bt thuge dudi loai israelensis va morrisoni. Thtr boat tinh diet ba loai au trting 
muli cua cac chting Bt dugc thuc hien trong phong thi nghiem. Kit qua dugc the hien trong 
bang 2. 
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Bdng 2. Hoat tinh diet bp gay ctia cac chting Bt trong phong thi nghiem sau 72 gid xtr li 

Ti le chet 
(%) 

0-20 

21 -40 

41 -60 

61 -80 

81 - 100 

N6ng 
do 

(bt/ml) 

10̂  
10̂ -
lO' 
10' 
IO-* 

10" 
10̂  
10' 
10̂  
10' 

Anopheles minimus 

sl 
chung 

34 
31 
7 
6 
4 
6 
2 
1 
4 
7 

Ti le (%) 

66,67 
60,78 
13,73 
11,76 
7,84 
11,76 
3,92 
1,96 
7,84 
13,73 

Aedes aegypti 

sl 
chting 

30 
6 
4 
2 
4 
7 
5 
11 
5 

25 

Tile 
(%) 
58,82 
11,76 
7,84 
3,92 
7,84 

13,73 
9,80 

21,57 
9,80 

49,02 

Culex 
quinquefasciatus 
So 

chting 
40 
10 
2 

5 
1 
4 
2 
16 
6 
16 

Ti le (%) 

78,43 
19,61 
3,92 
9,80 
1,96 
7,84 
3,92 

31,37 
11,76 
31,37 

Ket qua bang 2 cho thay, ngay d n6ng dp thap (10^ CFU/ml), cd 4 chting diet au trting muoi 
Anopheles, 5 chting diet au trting mu6i Aedes, 6 chting diet au trting mu6i Culex vdi hieu qua tti' 
81% - 100%. Ttr cac ket qua sang lpc tren, da chpn dugc chting Bti-11 co boat lire diet ca ba loai 
au trting mu6i t6t nhat de san xuat va thanh lap cac cong thtrc che pham. 

Sdn xudt che phdm sinh hoc: De thanh lap dugc cac c6ng thu'c che pham phti hpp vdi dieu 
kien dia li va sinh thai Viet Nam, yeu cau ctia che pham phai la dang tan chain trong nudc va co 
hieu qua diet bp gay keo dai. Cac c6ng thtrc che pham co thanh phan nguyen lieu chinh dupc 
trinh bay d bang 1. Nguon nguyen lieu de tao cac che pham la nhti'ng nguyen lieu san co va re 
tien trong dieu kien Viet Nam: Loi ng6, ba mia, phe lieu gd ban, b6ng ngo va cac chat kit dinh. 
Che pham dupc trinh bay dudi dang banh trdn co dudng kinh 3 cm, day 2 - 5 mm (hinh 2). 

Hinh 2. Che pham diet bo gay dang banh loi ngo tan cham 

3.2. Danh gia hieu qua diet bo gay cua cac dang che pham 

Tien hanh thu boat luc diet bp gay mu6i Culex quinquefasciatus cua cac cong thiie banh tan 
cham thu dugc ket qua the hien d bang 3. 
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Bdng 3. Hoat lue diet bp gay muoi Culex quinquefasciatus eua cac cdng thiic 
chl pham dang banh 

Cdng thiic 

Tbi 
nghiem 

Ddi ehiing 

CT, 

CT5I 

CT52 

CTfil 

CT62 

CT7 

CTg 

Nudc 

CT7 (khdng tam thuoc) 

CTg (khong tam thuoc) 

Ti le chit (%) 

6 gid 

86,6 

70,0 

50,0 

50,0 

70,0 

40,0 

56,6 

0,0 

3,3 

0,0 

12 gid 

93,3 

70,0 

70,0 

70,0 
90,0 

60,0 

73,3 

0,0 

3,3 

0,0 

24 gid 

96,6 

90,0 

90,0 

100,0 

90,0 

93,3 

83,3 

0,0 

3,3 

0,0 

Ttr ket qua bang 3 ebo thay, cong thtrc banh che phim lam ttr loi ngo (CTi) va ba mia -1-
Polyvinylalcohol (CTgI) cho hieu qua diet bp gay cao nhit (96,6 va 100%). 

3.3. Danh gia kha nang keo dai hieu qua diet bo gay ciia che pham 

Van de keo dai hieu qua diet bp gay cua che pham la mpt tieu chi quan trpng cua che pham. 
Cac cong thti'c che pham dang banh tan cham deu co kha nang duy tri bieu qua diet bp gay lau, 
kha nang keo dai bieu qua diet bp gay dugc trinh bay d bang 4. 

Bdng 4. Ti le kha nang keo dai hieu qua diet muoi cua che pham 

Thdi gian thi 
nghiem 

Lan I 

Lan 2 

Lan 3 

Lan 4 

Lan 5 

Lan 6 

Lan 7 

Lin 8 

Lin 9 

Lan 10 

Lin 11 

Ti le chit (%) 

DC 

1,66 

0 

0 • 

0 

1,66 

0 

0 

3,2 

1,66 

I 

1 

CT, 

100 

100 

100 

100 

100 

100 

95 

90 

95 

95 

95 

CT52 

100 

100 

100 

100 

100 

100 

100 

90 

95 

95 

85 

CTsI 

100 

100 

100 

100 

100 

100 

100 

95 

95 

95 

95 

CT62 

100 

100 

100 

95 

100 

100 

90 

90 

90 

90 

90 

CT7 

100 

100 

100 

100 

100 

100 

100 

100 

95 

95 

95 

Ket qua thi nghiem kha nang keo dai bieu qua diet bg gay cua che pham cho thay c6ng thtrc 
CT|, CTel, CT7 lam ttr ldi ngd, ba mia va go ban cd bieu qua duy tri kha nang diet bp gay cao 
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nhit (95%) sau 11 lin thtr (sau 11 ngay). Tuy nhien, do go bin kbi str dung ngoai mdi trudng se 
kho phan htiy ban ba mia va loi ng6 nen che phim cdng thiic CTi (loi ngd) va CTel (ba mia) 
dugc chpn de tiep tuc nghien ciiu. 

3.4. Do phan giai cua che pham 

M6i ngay, lugng thuoc trong banh chl phim se dugc phan giai ra mdi trudng nudc mpt 
lupng tl bap. s l lugng tl bao vi khuin giai phong ra m6i trudng dugc dem bang bu6ng dem 
hdng eau va dugc tinh theo thdi gian (ngay), ket qua the hien d bang 5. 

Bdng 5. Kha nang phan giai ctia cac dang che pham 

Thdi 
gian 

(ngay) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Dp phan giai (te bao/ml) 

CT, 

6,48 X 10^ 

7,88 X 10' 

9,1 X 10' 

9,5 X 10' 

1,51 X 10^ 

1,6 X 10^ 

1,65 X 10* 

1,7 X 10^ 

1,72 X 10* 

1,2 X 10* 

8,16 X 10^ 

CTel 

1,7 X 10' 

8,66 X 10' 

9,1 X 10' 

9,3 X 10' 

10,5 X 10' 

1,41 X 10' 

9,9 X 10' 

9,5 X 10' 

9,3 X 10' 

9,2 X 10' 

9,1 X 10' 

CT62 

2,09_ X 10* 

1,72 X 10* 

1,82 X 10* 

1,85 X 10* 

1,86 X 10* 

1,52 X 10* 

9,7 X 10' 

8,0 X 10' 

8,1 X 10' 

8,0 X 10' 

7,9 X 10' 

CT7 

5,9 X 10' 

9 , 1 6 x 0 ' 

9,2 X 10' 

9,3 X 10' 

8,75 X 10' 

8,6 X 10' 

8,08 X 10' 

3,41 X 10' 

3,4 X 10' 

3,5 X 10' 

3,0 X 10' 

DC Nudc 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DC 
CT, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DC 
CTg I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DC 
CT62 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DC 
CT7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ket qua d bang 5 cho thay sau 11 ngay, c6ng thiic CTI, CTgl cd dp phan giai cao nhat. 
Cong thiic CTfil bj phan ra hoan toan, kh6ng con duy tri hinb dang banh ban dau, trong kbi do, 
che pham str dung ldi ng6 (CTI) van kb6ng bj phan ra dang ke. 

3.5. Danh gia hieu qua diet muoi cua che pham tren hien trudng 

Sau khi kiem tra trong phong thi nghiem, ket qua cho thay c6ng thiic CTI duy tri dugc boat 
tinb lau nhat. Vi vay, c6ng thiic CTI duge str dung de thtr nghiem ngoai thuc dja tai quan Thanh 
Xuan, Ha Npi (hinb 3). 
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Hinh 3. ti'ng dung che pham banh loi ngo diet bo gay trong ao ho tai quan Thanh Xuan, Ha Noi 

Hieu qua diet bp gay dugc neu trong bang 6. Sau 72 gid xtr li, ti le bp gay d cac ao deu 
giam ttr 90,8 den 100%. Ao d6i chtrng 1 la 6 nhan tao, bp gay dugc tha vao be nudc b6 kh6ng, 
trudc do kh6ng co bp gay va trung mu6i. Trong cac ngay tien hanh thi nghiem, bp gay nd thanh 
quang va thanh mu6i ma khong co Itra bp gay ke can, do vay mat d6 giam dan. C) ao d6i chtrng 2 
(thtiy vuc tu nhien da co san bp gay cac tu6i va trtrng muoi), mat dp bp gay tien trien theo huong 
tu nhien. 

Bdng 6. Hieu qua cua che pham CTI diet bp gay tren thuc dja 

/ • 

Ao ho 1 

Ao ho 2 

Ao ho 3 

Ao ho 4 

Ao h6 d6i 
chtrng 1 

Ao h6 doi 
chtrng 2 

Mat dp 
bp gay 

(con/mu6i) 

147,6 

161,2 

58,8 

763,3 

59,8 

31,0 

24^ 

Mat dp 
bp gay 

(con/mu6i) 

52,4 

5,0 

36,6 

72,4 

58,4 

93,8 

;id 

Ti le giam 
(%) 

64,5 

96,9 

37,8 

90,5 

48 g 

Mat dp 
bp gay 

(con/muoi) 

5,0 

1,2 

8,0 

3,2 

33,6 

74 

id 

Ti le giam 
(%) 

96,6 

99,3 

86,4 

99,6 

72 g 

Mat d6 
bp gay 

(con/mu6i) 

2,8 

8,8 

5,4 

0 

20,6 

120,2 

id 

Ti le giam 
(%) 

98,1 

94,6 

90,8 

100 
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Cac kit qua danh gia hieu qua diet bg gay cua che pham ebo thay che pham sinh hgc diet 
bp gay san xuit tai Viet Nam cd bieu qua cao trong phdng thi nghiem va tren thuc dja. Day la 
chl phim dang rin, do vay nd se cd nhilu uu dilm nhu kba nang bao quan, van chuyen, dl str 
dung, cd tinb In djnh va phan giai diu [4]. Vi vay cin dugc san xuat cong nghiep va sir dung trong 
cong tac y tl du phdng nhim thay thi cac thulc boa bgc trong cudc chiln chong lai cac loai mudi va 
cac can benh nguy bilm do muli truyen, bao ve siic khde nhan dan va bao ve mdi trudng. 
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SUMMARY 

MOSQUITOCIDAL EFFICACY OF Bacillus thuringiensis SUBSP. israelensis 
BASED FORMULATIONS PRODUCED IN VIETNAM 

Bacillus thuringiensis subsp. israelensis strain Bti-11 based biological mosquito 
larvicides produced in Vietnam in different slowly released solid formulations were 
laboratory evaluated activity against main vector mosquitoes. Anopheles minimus, Aedes 
aegypti, Culex quinquefasciatus. The formulations were made in the small round cake form 
with 3 cm diameter, 2 mm - 5 mm thickness. Raw materials used were cheap and 
available in Vietnam: com cob, sugar cane bagasse, cork, popcorn. Results showed that 
the formulation made of com cob (CTI) and of sugar cane bagasse and polyvinylalcobol 
adhesive (CT4) got the highest efficacy, 96.6 and 100% respectively. In experiment for 
long-term effect of products, the formulations CTI, CT4 and CT7 had high efficiency 
maintenance, larvae mortality was 95% after 11 days. The formulation CT4 was 
remarkably degraded after 11 days, while the formulation CTI was not noticeably 
degraded. The formulation CTI was used for field trail in some ponds in urbanizing 
areas in Thanh Xuan district, Hanoi city. Mosquito larvae density in experimental ponds 
reduced from 90.85 to 100%) after 72 hours of treatment. These indicate that Bti 
preparations produced in Vietnam have high efficacy in the field condition and could be 
promising products for mosquito control programs. 

Keywords. Bacillus thuringiensis subsp. israelensis, larvicides. Microbial control, 
Mosquitocides. 
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